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CHOATE HALL & STEWART LLP

Johanna Schneider
(617) 248-4705
jschneider@choate.com

September 13, 2006
BY HAND

Mary L. Cotirell, Secretary

Massachusetts Department of Telecommunications and Energy
One South Station, 2nd Floor

Boston, MA 02110

Re: D.T.E. 06-70 - Investigation by the Department of Telecommunications and
Energy on its own motion pursuant to Chapter 123 of the Acts of 2006, § 115, to
establish the maximum rates and fees to be charged by the Massachusetts
Turnpike Authority to wireless providers for the placement and use of wireless
attachments in the central artery tunnels

Dear Ms. Cottrell:

Pursuant to D.T.E.’s August 11, 2006 Vote and Order to Open Investigation and its September
6, 2006 Procedural Notice, enclosed for filing in the above-referenced matter is the
Massachusetts Turnpike Authority’s proposal for rates and fees to be charged for wireless
attachments in the central artery tunnels.

Please note that, in accordance with the Procedural Notice, I have served by email and first
class mail copies of the enclosed on all parties named on the attached Service List.

Kindly acknowledge receipt of this submission by date-stamping the enclosed copy of this
letter and returning it to my awaiting messenger. If you have any questions, please do not
hesitate to call me. Thank you for your assistance.

Very truly yours,

a Schneider
Enclosures
ce: Service List
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SERVICE LIST — DTE 06-70

Robert J. Keegan

Cheryl Kimball

Keegan Werlin, LLP

265 Franklin Street

Boston, MA 02110-3113

Telephone  617-951-1400

Facsimile 617-951-0586

Email tkeegan@keeganwerlin.com
ckimball@keeganwerlin.com
FOR: Bell Atlantic of Massachusetts Corporation, Ltd. d/b/a Verizon Wireless
Intervenor

Stephen D. Anderson

Douglas H. Wilkins

Anderson & Kreiger, LLP

43 Thorndike Street

Cambridge, MA 02141

Telephone  617-252-6575

Facsimile 617-252-6899

Email sanderson@andersonkreiger.com
dwilkins@andersonkreiger.com
FOR: New Cingular Wireless PCS, LLC
Intervenor

Garnet M. Goins
Sprint Nextel
2001 Edmund Halley Drive
Reston, VA 20191-3436
Telephone  703-433-4248
Facsimile 703-433-4142
Email garnet.goins@sprint.com
FOR: Sprint Spectrum L.P. and Nextel Communications of the Mid-Atlantic, Inc.
Intervenors

James M. Avery

Jennifer M. Kiely

Brown Rudnick Berlack Israels LLP

One Financial Center

Boston, MA 02111

Telephone  617-856-8112

Facsimile 617-289-0449

Email javerv(@brownrudnick.com
ikielv@brownrudnick.com




and

Michele K. Thomas

T-Mobile

4 Sylvan Way

Parsippany, New Jersey 07034

Telephone  973-451-8399

Facsimile 973-898-8595

Email michele.thomas@t-mobile.com
FOR: Omnipoint Communications Inc. d/b/a T-MOBILE USA
Intervenor

John J. Keene, Jr., Hearing Officer

Massachusetts Department of Telecommunications and Energy
One South Station, 2™ Floor

Boston, MA 02110

Telephone  617-305-3624

Facsimile 617-345-9103

Email john.j.keene(@state.ma.us

Jesse Reyes, Hearing Officer

Massachusetts Department of Telecommunications and Energy
One South Station, 2™ Floor

Boston, MA 02110

Telephone  617-305-3735

Facsimile 617-345-9103

Email jesse.reyes(@state.ma.us




Paula Foley, Assistant General Counsel

Massachusetts Department of Telecommunications and Energy
One South Station, 2™ Floor

Boston, MA 02110

Telephone  617-305-3608

Facsimile 617-345-9103

Email aula.folev(@state.ma.us

Michael Isenberg, Director, Telecommunications Division
Massachusetts Department of Telecommunications and Energy
One South Station, 4% Floor

Boston, MA 02110

Telephone  617-305-3744

Facsimile 617-478-2588

e-mail michael.isenberg(@state. ma.us

Kevin Brannelly, Director, Rates and Revenue Requirements Division
Massachusetts Department of Telecommunications and Energy

One South Station, 4™ Floor

Boston, MA 02110

Telephone  617-305-3663

Facsimile 617-443-1117

Email Kevin.brannelly@state.ma.us

Stella Gnepp, Analyst, Telecommunications Division
Massachusetts Department of Telecommunications and Energy
One South Station, 4™ Floor

Boston, MA 02110

Telephone  617-305-3749

Facsimile 617-478-2588

Email stella.gne state.ma.us

Berhane Adhanom, Analyst, Telecommunications Division
Massachusetts Department of Telecommunications and Energy
One South Station, 4™ Floor

Boston, MA 02110

Telephone  617-305-3740

Facsimile 617-478-2588

Email berhane.adhanom(@state.ma.us




Jeff Hall, Analyst, Rates and Revenue Requirements Division
Massachusetts Department of Telecommunications and Energy
One South Station, 3™ Floor

Boston, MA 02110

Telephone  617-305-3666

Facsimile 617-443-1117

e~-mail jeff hall(@state.ma.us

Glenn Shippee, Analyst, Rates and Revenue Requirements Division
Massachusetts Department of Telecommunications and Energy
One South Station, 3™ Floor

Boston, MA 02110

Telephone  617-305-3660

Facsimile 617-443-1117

e-mail glenn.shippee(@state. ma.us

Mary L. Cottrell, Secretary

Massachusetts Department of Telecommunications and Energy
One South Station, 2™ Floor

Boston, MA 02110

Telephone  617-305-3500

Facsimile 617-345-9101

g-mail mary.cotirell(@state.ma.us

dte.efiling(@state.ma. us
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THE COMMONWEALTH OF MASSACHUSETTS
DEPARTMENT OF TELECOMMUNICATIONS AND ENERGY

In the Matter of:
Investigation by the Department of Telecommunications
and Energy on its own motion pursuant to Chapter 123
of the Acts of 2006, § 115, to establish the maximum
rates and fees to be charged by the Massachusetts
Turnpike Authority to wireless providers for the
placement and use of wireless attachments in the central
artery tunnels.

D.T.E. 06-70

PROPOSAL OF THE MASSACHUSETTS TURNPIKE AUTHORITY

In accordance with the Department of Telecommunications and Energy’s (“DTE”)
August 11, 2006 Vote and Order to Open Investigation (the “Vote and Order”) and in
furtherance of Section 115 of Chapter 123 of the Acts of 2006 (the “Legislation™), the
Massachusetts Turnpike Authority (the “Authority”) hereby submits this proposal (the
“Proposal™) for establishing rates and fees to be charged for wireless attachments in the tunnels
of the central artery (as defined in the Legislation).

Introduction

The Vote and Order set an initial deadline of September 1, 2006 for the Authority’s
submission of the Proposal. The Authority on August 29, 2006 moved DTE to extend the filing
deadline to September 20, 2006. See Massachusetts Turnpike Authority’s Motion for
Rescheduled Filing Deadline (the “Authority’s Motion™). As set forth in the Authority’s Motion,
and as reiterated by counsel for the Authority at the August 30, 2006 procedural conference in
this matter, due in large part to the complexity and novelty of the information required by the
Vote and Order, the deadline for submitting the Proposal established in the Vote and Order did

not provide the Authority sufficient time to prepare a complete response to DTE’s request. As



noted in the Authority’s Motion, the earliest that the Authority could potentially provide an
adequate response was September 20, 2006. DTE denied the Authority’s Motion and set a
deadline of September 13, 2006 for submission of the Proposal.

The Authority has endeavored to provide complete information in this Proposal where
possible; however, for the reasons articulated in the Authority’s Motion, due to the complex
analysis required by the Vote and Order and the abbreviated time frame allowed for its
preparation, much of the information presented herein is preliminary. The Authority therefore
reserves its right to supplement or amend this Proposal as provided by 220 CMR §1.06(6)(c)(5).

The Authority further notes that it has not yet retained any “experts” to assist in the
preparation of this Proposal; rather, all information set forth herein was provided by Authority
and/or CA/T Project staff and consultants involved in ﬁhe Project. As aresult, no “expert
testimony” is currently available in support hereof.

Finally, the Authority notes that its participation in these proceedings, including without
limitation its submission of this Proposal, is subject to a reservation of all of its respective rights
and remedies, preemption by federal law, and otherwise subject to any approvals required by
applicable federal, state, or local laws.

Background

Beginning in May 2001, Authority staff commenced its efforts on the so-called “CA/T
Wireless Project” by holding informational interviews and discussions with each licensed
national wireless communications provider (collectively, the “Carriers™). These meetings were
designed to gauge each Carrier’s interest in providing wireless telephone service in the 1-90 and
1-93 tunnels and to obtain the Carriers’ thoughts on a structure to best implement the CA/T
Wireless Project for all interested parties. At these meetings, the Carriers communicated a strong

preference that the Authority should engage a neutral host provider to construct and maintain a



carrier neutral shared antenna wireless telephone communications system (the “System”) for the
Carriers,

Based upon this information, Authority staff determined that the optimal structure for the
CA/T Wireless Project would be for the Authority to separate the construction and maintenance
component from the rental component. More specifically, the Authority would contract
separately with a neutral host installer though a lease of space in which the System would be
constructed in the 1-90 and 1-93 tunnels. Then separately, the Authority would contract directly
with each interested Carrier who in return for the right to operate in the System would (a) pay
rent directly to the Authority and not through any “middleman”, and (b) pay to the Authority its
pro rata share of the costs to construct the System which in turn would be paid by the Authority
to the System vendor under its lease. |

Pursuant to a Request for Proposals dated July 10, 2002 (the “Vendor RFP”), the
Authority sought a vendor to construct the System consistent with the above structure. The
Vendor RFP contemplated that the designated party (the “Selected Vendor™) also would maintain
the System at the expense of the Carriers participating in the CA/T Wireless Project. The
Vendor RFP provided that Carriers interested in providing wireless service in the System would
be solicited pursuant to a separate RFP process. Following a review of responses to the RFP, in
Jate January, 2003, Maverick/Mikom was preliminarily designated as the successful vendor
under the Vendor RFP and its current proposal contemplates that it will cost approximately
$10,000,000 to install the System in the I-90 and I-93 tunnels.

On January 30, 2003, the Authority issued a Request for Proposals (the “Carrier RFP”) to
each of the Carriers. The Carrier RFP provided that each Carrier interested in operating within

the System would pay to the Authority its share of System installation costs, base rent and



additional use based rent. The Carrier RFP stated that the base rent was $7.92 per linear foot, the
same rent being paid by the Carriers in other Authority tunnels, escalated annually by CPL. The
Carrier RFP requested that each interested Carrier make a proposal for additional use-based rent.
Following the Carriers’ submissions of responses to the Carrier RFP in July 2003, the Authority
met with each Carrier to discuss its proposal and to address any areas of concern to the Carriers
respecting the System. From 2004 through 2006, the Authority had multiple meetings and
discussions with each Carrier in order to negotiate agreements for Carrier participation in the
CA/T Wireless Project. The Authority had reached agreements in principle with three of the
Carriers at a negotiated rate and was in the process of negotiating definitive agreements with
such Carriers when the Legislation was adopted.

The Authority’s Proposal

Subject to the reservations set forth above, the Authority provides the following
responses to the Vote and Order:
(1) A description of the useable space available for wireless attachments in the tunnels.

A description of the facilities and space available for wireless attachments is set forth at
Exhibit A.

The Authority notes that the information presented at Exhibit A is based on projections
prepared by the Ceniral Artery Tunnel (“CA/T”) Project prior to construction of the central
artery tunnels, Upon information and belief, the facilities described in Exhibit A were installed
by the CA/T Project in accordance with such projections; however, the Authority has not
performed an inventory to determine the actual amount of useable space available for wireless
attachments.

The Authority has not yet identified the potential witness who will support this response,
but will provide such information shortly.

(2) The Authority’s proposed rates and fees.

The Authority at this time is prepared only to provide a preliminary proposal for rates and
fees to be charged Carriers for wireless attachments in the central artery tunnels. As previously
noted, the approach mandated by the Legislation and the Vote and Order represents a significant
departure from the analyses undertaken by the Authority over the past five years.



Presently, the Authority estimates that its costs associated with construction, operations,
and maintenance of the System in the central artery tunnels total approximately $15,008,968.95
(the “Total Cost™). The Authority expects that the Total Cost will be recouped upon the
execution of agreements with participating Carriers. To the extent that it is recovered over time,
the Authority expects that its cost recovery would include an annual rate which it presently
estimates to be 10% of Total Cost, plus annual escalation based on CPI or similar measure. Such
cost recovery rate includes the Authority’s long term borrowing costs, administration and
depreciation.

The Authority is still in the process of refining the foregoing estimates and reserves the
right to supplement this component of the Proposal when it has completed its analysis of the
foregoing factors.

The Authority has not yet identified the potential witness who will support this response,
but will provide such information shortly.

3) The method used to calculate the proposed rates and fees.

The Authority’s proposal for rates and fees is based upon the expectation that it will
recover its Total Cost. As noted in Section 2, above, to the extent that the Total Cost is
recovered over time, the Authority expects that its cost recovery would include an annual rate
which it presently estimates to be 10% of Total Cost, plus annual escalation based on CPI or
similar measure. Such cost recovery rate includes the Authority’s long term borrowing costs,
administration and depreciation.

As to the Authority’s Total Cost, the Authority has preliminarily identified the following
cost components: (a) the replacement cost of installing conduit in the central artery tunnels in
lieu of that proposed to be utilized by the Carriers;” (b) the cost of equipment space within the
Central Office at Vent Building 6; (¢) the cost of constructing the utility rooms appurtenant to the
System in which rooms necessary System equipment will be located; (d) the Authority’s to-date
and projected expenditures on outside consultant fees in connection with planning,
preconstruction coordination, and project management of the System; and (e) the Authority’s
projected expenditures on internal staff resources in connection with planning, preconstruction
coordination, and project management of the System. There may be other costs in addition to
those listed herein; the Authority reserves the right to supplement this component of the Proposal
as additional information becomes available. The Authority’s projected Total Cost does not
include costs to be incurred by the Carriers and Selected Vendor in connection with planning,
designing, installing and maintaining the System in the central artery tunnels, which costs are to
be borne by such parties and not the Authority.

As noted above, the Authority’s estimate of expected rate of return is based on its costs of
borrowing capital to fund the construction of the System.

* Subject to the review and approval of its Chief Engineer, the Authority is willing to consider an alternative
proposal by the Carriers for the installation of new conduit as part of the overall construction of their system. Such
installation would obviate the need for the Authority’s recovery of replacement costs and therefore result in a
reduction of the Fotal Cost estimated herein.



The Authority has not yet identified the potential witness who will suppott this response,
but will provide such information shortly.

(4) Supporting data evidencing the anticipated construction, operation, and
maintenance costs.

Attached hereto as Exhibit B is a preliminary summary of the costs attributable to each of
the categories outlined in Section 3, above. Exhibit B-1 is a spreadsheet showing the estimated
replacement cost for the conduit installed in the central artery tunnels. Exhibit B-2 presents
estimates for the remaining cost items, The Authority notes that all figures presented in Exhibit
B are preliminary and reserves the right to supplement them as necessary to accurately reflect the
Authority’s costs relating to the System.

The Authority has not yet identified the potential witness who will support this response,
but will provide such information shortly.

S A detailed description of the proposed wireless communication system(s) to be
installed.

A detailed description of the System is attached hereto as Exhibit C.

The Authority has not yet identified the potential witness who will support this response,
but will provide such information shortly.

Respectfully submitted,
The Massachusetts Turnpike Authority,

By its attorney,

haoiie)

Johanpa W. Schneider (BBO # 643744)
Choate, Hall & Stewart LLP

Twd International Place

Boston, MA 02110

Tel.: (617) 248-5000



Exhibit A

Description of Useable Space

Phase II: Northbound Artery

Mainline and ramp tunnels. The 1-93 Northbound Tunnel conveys traffic from points south,
west and east to points north, as it crosses over the Charles River as the Leonard Zakim Bridge.
The following section identifies each tunnel roadway and ramp associated with the Northbound
Artery.

e CANB Central Artery Northbound (Mainline)
Length: 8,000 +/- linear feet

e Ramp DN
Length: 150 +/- linear feet

e RampC
Length: 950 +/-linear feet

¢« Ramp A-CN
Length: 630 +/-linear feet

¢ Ramp R-T
Length: 1,300 +/- linear feet

¢ Ramp A-CN/R-T
Length: 2,035 +/- linear feet

s Ramp CN-SA
Length: 1,400 +/- linear feet

¢ Ramp ST-S
Length: 925 +/-linear feet

¢ Ramp ST-CN
Length: 1,000 +/-linear feet

¢« Ramp ST-SA
Length: 600 +/-linear feet

¢ Ramp CN-8
Length: 595 +/-linear feet

¢ Ramp SA-CN
Length: 1,650 +/-linear feet

* Ramp S-N



Length: 630 +/-linear feet

Typical interior conditions. The Northbound Arfery tunnels consist of four (4) 12’-0” wide
travel lanes. The air intake or supply ducts are located beneath the travel lanes and the exhaust
ducts are located within the tunnel ceiling. The nominal minimum roadway clearance for
Northbound 1-93 is 17°-0”, For the ramp sections the nominal minimum roadway clearance is
14’-6”. The exhaust depth sets the bottom of ceiling elevation. Interior features include precast
concrete ceilings and direct applied tile walls.

Availability of conduit, pewer and telephone. Within the roadway and major ramps, there
generally are two (2) spare 3-inch communications conduits; in minor ramps typically there is
one (1) spare 3-inch communications conduit. In all cases, the Selected Vendor must install a
plenum rated innerduct within the available conduit prior to installing their fiber optic or coaxial
cable. The communication pull boxes are located within the median walkway along 1-93 North
and along the west side of the remaining northbound ramps. The IPCS, TV, TNL and emergency
lighting pull boxes are located within the tunnel ceiling. Power is available within the utility
rooms and ventilation buildings. Telephone service is available within the vent buildings.

Potential equipment room locations. Potential equipment room locations include tunnel utility
rooms, ventilation buildings and vendor-supplied at-grade weatherproof enclosures. The
Selected Vendor will be responsible for determining the availability of such space for all the
above mentioned locations, on a case by case basis. Based on the Selected Vendor’s space
requirements and potential availability of space, all such requests must be submitted to the
Authority for review and approval prior to installation.

Utility rooms contain equipment for monitoring and controlling vehicular traffic and are
equipped with AC power. Along 1-93 Northbound there are 17 subsurface utility rooms. All of
the utility rooms are equipped with AC power. Fiber optic cable, connecting the main equipment
to the remote equipment room, must be installed along the tunnel roadway within the spare
communications conduit designated by the Authority. The Selected Vendor is responsible for
verifying that spare conduit is available. If spare conduit is not available, the Selected Vendor
must install surface-mounted FRE or RGS conduit to support this installation. The remote
equipment would then be connected to the antenna system via the tunnel utility room.

NOTE: Some utility rooms located between 1-93 Northbound and Southbound tunnel sections
provide a physical connection or cross passage between northbound and southbound roadways.
These shared utilities rooms should be utilized to the greatest extent possible, allowing the
Selected Vendor to split the signal at the utility room and feed both northbound and southbound
tunnels from the same room.

Ventilation buildings provide mechanical, ¢lectrical and control equipment necessary to furnish
ventilation, power, lighting and control for the tunnels. Fresh air will be blown through ducts
under the roadbed or in a tunnel wall and circulated through the tunnels by fans housed in the
ventilation buildings. At the same time, vehicle exhaust will be carried out of the tunnel through
openings in the ceiling to rooftop exhaust stacks in the ventilation buildings and dispersed high
into the atmosphere. Ventilation buildings typically support both northbound and southbound
roadway sections. Potential available space within the ventilation buildings is located



throughout the building, within closets or in larger rooms which will be caged off. The final
location of available space will be based on factors such as not precluding access to CA/T
Project facilities and/or adhering to building code safety regulations. The Selected Vendor will
be responsible for determining the availability of such space for all locations, on a case by case
basis. Based on the Selected Vendor® s space requirements and potential availability of space, all
such requests must be submitted to the Authority for review and approval prior to installation. In
addition, a small dish or antenna array could be located on the roof of a vent building.

Ventilation Building #3, adjacent to 1-93 Northbound along Atlantic Avenue, provides air intake
and exhaust for both the northbound and southbound tunnels. This building consists of a
basement and three floors above grade that contain electric and mechanical workshops, air
supply ducts, an oil tank room, telephone security and radio equipment rooms, standby generator
room, battery room, standby, switchgear rooms and a fire pump room.

At-grade weatherproof enclosures. Within the Authority right of way, there are areas where
the vendor may wish to locate outdoor equipment enclosures. These enclosures would be at
grade, requiring outdoor locked cabinets to support equipment installation. Power and
telecommunications connections would also be required at these locations. The Selected Vendor
would be responsible for installing the enclosure and ancillary equipment.

Phase III: Southbound Artery

Mainline and ramp tunnels. The 1-93 Southbound Tunnel section extends from the I-90
Seaport Access Roadway interchange to Causeway Street in the vicinity of the Fleet Center. 1-93
South continues over the Charles River as the Leonard Zakim Bridge. The following section
identifies each tunnel ramp associated with the Southbound Artery.

e CASB Central Artery Southbound (Mainline)
Length: 3,300 +/- linear feet

s Ramp I-90 Collector
Length: 3,400 +/-linear feet

» RampRR
Length: 350 +/-linear feet

¢ Ramp CS-P
Length: 1,550 +/- linear feet

* Ramp SA-CS
Length: 1,000 +/- linear feet

* Ramp CS-CT
Length: 450 +/- linear feet

s Ramp SA-CT
Length: 850 +/- linear feet



s Ramp CS-SA
Length: 1,000 +/- linear feet

¢ Ramp L-CS
Length: 1,230 +/- linear feet

¢ Dewey Square Component
Length: 4,700+/- linear feet

Typical interior conditions. The 1-93 Southbound Artery tunnels consist of four (4) 12 °-0”
wide travel lanes. The air intake or supply ducts are located beneath the travel lanes and the
exhaust ducts are located within the tunnel ceiling. The nominal minimum roadway clearance for
the Southbound Artery is 17°-0”. For the ramp sections the nominal minimum roadway clearance
is 14’-6”. The exhaust depth sets the bottom of ceiling elevation. Interior features include
precast concrete ceilings and direct applied tile walls.

Availability of conduit, power and telephone. Within the roadway and major ramps, there
generally are two (2) spare 3-inch communications conduits; in minor ramps there typically is
one (1) spare 3-inch communications conduit. In all cases, the Selected Vendor must install a
plenum rated innerduct within the available conduit prior to installing their fiber optic or coaxial
cable. The communication pull boxes are located within the median walkway along I1-93
Southbound and along the east side of the remaining Southbound ramps. The IPCS, TV, TNL
and emergency lighting pull boxes are located within the tunnel ceiling. Power is available
within the utility rooms and ventilation buildings. Telephone service is available within the vent
buildings.

Potential equipment room locations. Potential equipment room locations include tunnel utility
rooms, ventilation buildings and at-grade weatherproof enclosures to be supplied by the Selected
Vendor. The Selected Vendor will be responsible for determining the availability of such space
for all the above mentioned locations, on a case-by-case basis. Based on the Selected Vendor’s
space requirements and potential availability of space, all such requests must be submitted to the
Authority for review and approval prior to installation.

Utility rooms contain equipment for monitoring and controlling vehicular traffic and are
equipped with AC power. Along 1-93 Southbound there are 11 subsurface utility rooms. Fiber
optic cable, connecting the main equipment to the remote equipment room, must be installed
along the tunnel roadway within the spare communications conduit designed by the Authority.
The Selected Vendor is responsible for verifying that spare conduit is available. If spare conduit
is not available, the Selected Vendor must install surface mounted FRE or RGS conduit to
support this installation. The remote equipment would then be connected to the antenna system
via the tunne!l utility room.

NOTE: Some utility rooms located between [-93 Northbound and Southbound tunnel sections
provide a physical connection or cross passage between northbound and southbound roadways.
These shared utility rooms should be utilized to the greatest extent possible, allowing the
Selected Vendor to split the signal at the utility room and feed both northbound and southbound
tunnels from the same room.
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Ventilation buildings provide mechanical, electrical and control equipment necessary to furnish
ventilation, power, lighting and control for the tunnels. Fresh air will be blown through ducts
under the roadbed or in a tunnel wall and circulated through the tunnels by fans housed in the
ventilation buildings. At the same time, vehicle exhaust will be carried out of the tunnel through
openings in the ceiling to rooftop exhaust stacks in the ventilation buildings and dispersed high
into the atmosphere. Ventilation buildings typically support both northbound and southbound
roadway sections. Potential available space within the ventilation buildings is located
throughout the building, within closets or in dedicated areas of larger rooms which could be
caged off. The final location of available space will be based on factors including, without
limitation, not precluding access to CA/T Project facilities and/or adhering to building code
safety regulations. The Selected Vendor will be responsible for determining the availability of
such space for all locations, on a case-by-case basis. Based on the Selected Vendor’s space
requirements and potential availability of space, all such requests must be submitted to the
Authority for review and approval prior to installation. In addition, a small dish or antenna array
could be located on the roof of the vent building.

There are two above-grade ventilation structures adjacent to the Southbound Artery Roadway
Tunnels, that provide fresh air supply and exhaust for both northbound and southbound tunnels.
Ventilation Building #4 is located along Congress Street on the western side of the Central
Artery, just north of Faneuil Hall. The building contains electric and mechanical workshops, air
supply ducts, an oil tank room, telephone security and radio equipment rooms, standby generator
room, battery room, standby, switchgear rooms and a fire pump room. Ventilation Building #8
is located between Causeway Street and Accolan Way, just south of the Charles River. The
structure contains electrical and radio equipment rooms, fan rooms and a Boston Fire
Department command room.

At-grade weatherproof enclosures. Within the Authority’s right of way, there are areas where
the Selected Vendor may wish to locate outdoor equipment enclosures. These enclosures would
be at grade, requiring outdoor locked cabinets to support equipment installation. Power and
telecommunications connections would also be required at these locations. The Selected Vendor
will be responsible for installing the enclosure and ancillary equipment.
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Exhibit B-1
Tunnel Raceway Replacement Cost Estimate

As provided in the attached Chart, the average replacement cost per linear foot of conduit in the
central artery tunnels is $338.25. There tunnels comprise approximately 37,695 linear feet which
results in a total cost of $12,750,333.
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IConstruciion Utilities Material = 0.5% L G.005] $173.06
“IConstruction Ulililies Labor = 0,5% | C.005 $173.06
Clearup Labor= 1.0% Laboy . . - 0.0% | 5548 11
Material Handleing | ebor =1.0% Labor - 0.01 i 346,15
Malntenance Labor = §.0% Labor -~ ¢ £.01 : 5346, 71
Survey Labor = 1.0% Labor C.0 346.11
Secunity Labot = 1,0% Labor 29 ) $346.11
Weather Profection = 1.0% Labor ) . 0.0 $346.11
Smell 100's.a2nd Consumebles = 3.0% U 003 $1,038.34
HWist Genstructon Equpment = 30% |, 003 $4,038.34
Field Supv and Eng, = 15.0% Labor 0,15 $5,191.68
Silitalal Dirests and ntents, TR0 05,26
Prime Contragtor's O8F: ° i
Crathoas = 10,0% Direots Bhd Indrects B SIE0B05E
Profil = 10.0% Directs and indirests 0.1 $16,080.85
TR 52 U5 800 Polce Delaleey ‘ 000,00 ¥3 TS 3550
" i !
Tokal for typical 1,000 sun in tunnel; i 1S338,252,05
! i ]
Price per foct insfalied: I '$33808 i i
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Exhibit B-2
Additional Costs of System Construction

Space within Central Office at Vent Building 6:

Vent Building 6 has approximately 2,264 square feet which is available for occupancy by the
Carriers and the Selected Vendor with System-related equipment. The per-square foot
construction cost of Vent Building 6 is $225. Thus, if all 2,264 square feet are so occupied, then
the total cost of Central Office space is $509,400.

Cost of constructing utility rooms appurtenant to the Svstem:

The central artery tunnels contain a total of 28 utility rooms, of variable size, for Carrier use in
connection with the System. It is assumed that the wireless equipment will be wall-mounted
eighteen (18) inches deep and that, pursuant to National Electrical Code requirements, will
require three (3) feet of clearance in front and a minimum width of thirty (30) inches.
Accordingly, each utility room will require approximately 11.25 square feet of space for the
wireless equipment. The per-square foot construction cost of the central artery tunnels is $4,121.
The total utility space cost is 28 rooms x ($4,121/s.f. x 11.25 s.f/room), for a total construction
cost of $1,298,000.

Outside consultants fees to date:

To date, the Authority has paid $47,416.11 to outside consultants retained to assist in the
planning of the System in the central artery tunnels.

Projected outside consultant fees:

Based on budget estimates provided by outside consultants retained by the Authority to assist
with preconstruction coordination and project management in connection with System
installation in the central artery tunnels and facilitation of participating Carrier connections to the
System in the central artery tunnels, the Authority expects to pay additional fees of $197,819.84.

Projected Authority staff time:

The Authority anticipates that significant future Authority staff time will be dedicated to
coordinating the installation and construction of the System in the central artery tunnels as well
as on-going monitoring activities. The Authority conservatively estimates that such future
activities will require approximately 2,060 person hours. At an average hourly rate of $100, the
projected cost is $206,000.
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SYSTEM DESIGN
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Mikom’s current portfolio includes low, medium and high power coverage systems vsing innovative
and proven RF and fiber optic technologies capable of covering multiple bands simultaneously and
satisfying any coverage or capacity enhancement challenges. Mikom's tunnel system installations
include the Ted Williams, Callahan and Sumner Tunnels here in Boston. International tunnel
installations have been completed in Berlin, Hanover and Munich, Germany as well as in Chile,
Switzerland and France. In each installation Mikom prides itself on providing a system that meets or
exceeds the project requirements and is delivered on ime and within the established budget.

System Design and Compiiance

Owr team certifies that the proposed system, described herein, shall comply with the requirements
of the Massachusetts Turnpike Airthority’s Request for Proposal, to that end, the proposed system
is as follows.

The proposed system to be constructed utilizes the MIDAS MMR 800_1900 equipment, which
will cover the requirements for present and planned technologies within the 800 and 1900
frequency bands used for mobile wireless communications. This includes CDMA, TDMA, LMR,
DCS, IDEN, GSM, WCDMA and UTMS. The ranges of 806-894 MHz and 1850-1990 MHz
define the working frequency spectrums for this system. Based on surveys and meetings
condueted with the carriers, the proposed system provides ample capacity for current and future
needs. Further, future expansion into new technologies and frequency bands, including the
FCC's newly released 3G spectrum, is possible using the proposed fiber backbone and either
installing a simple module or adding stand-alone equipraent for frequencies not yet licensed or
technologies not yet used. There are additional options included in this proposal for Public
Safety, WLAN, and Paping as well.

The propesed: system instaliation contemplates the construction of a multi-fiber, fiber optic
backbone with fiber optic laterals to the proposed equipment jocations within the tunnels. The
fiber backbone provides redundancy end spare capacity anticipating the future needs of the
carriers and developing technologies. At each equipment room, there are two remote MIDAS
dual band fiber distributed antenna units, It is proposed that the carriers be divided among the
two units ~ trunking and selected PCS on one half, cellular and other PCS on the other half. This
arrangement creates a physical separation that eliminates the potential for intermodulation
problems.

Another feature of the system design is in the location of the remote units, Coverage was
designed at a minimum on-street mobile receive level of —80 dBm with overlapping coverage
between remote nnits, . Though Mikom’s remote units are extremely reliable, this overlap has
been built into the system design to ensure that minimal interruption (if any) will occur if a
remote unit is not operational. This not only enhances the carrier coverage, capacity and
refiability, it allows for ease it routine scheduled maintenance of the remote units, Design
overlap also minimizes coverage disruption while replacing or upgrading the remote units —
anticipating new technology integration at some point in the future.

Executive Summary 2
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Otber system design features include:

s SNMP based operations and maintenance center (OMC) for monitoring and
controlling the equipment.

« Auto leveling function to automatically Jevel the downlink RF signal to ensure
each carrier is operating at the designed level.

« Battery back up for 2 minimum of two hours at master and remote units.

s Sectorizing capability of the remote units.

Carrier Endorsement

Maverick and Mikom have actively sought the input of carriers during the design of this neutral
host wireless system. Central office layout, remote unit selection, antennas and redundancy
design have all been reviewed with several carriers.

Our team boasts a client Hist that inchudes, AT&T Wireless, AT&T, Sprint PCS, Cingular,
Verizon, Nextel, Voicestream, British Telecom , NSTAR Communications, NEESCom, RCN,
XO Communications, Sprint, and the Town of Norwood.

Executive Summary 3
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MIDAS System

Overview

This document describes the fiber-based distributed anfenna system required to meet the criteria
in the Request for Proposals Central Av.ery Tunnel Wireless Project for multi-operator/multi-
technology coverage within the Massachusetts Turnpike Authority Central Artery Tunnel,
Boston, MA using Mikom's MIDAS solution,

The proposed MIDAS system will cover requirements for present and planned technologies
within the 800 and 1900 frequency bands used for mobile wireless communications, including
CDMA, TDMA, LMR, DCS, IDEN, GSM, WCDMA, and UMTS. The ranges 806-894 MHz
and 1850-1990 MHz define the working frequency spectrums for this system. There is sufficient
capacity in the system to meet the current and fature needs of the carriers based on surveys
conducted with several of them.

Future expansion into new technologies and frequency bands, including the newly FCC released
3G spectrum, is possible nsing the proposed fiber backbone and either the addition of a simple
module to the equipment {as is the cese for WLAN) or the addition of new stand-alone
equipment for those new frequencies not yet licensed or technologies not yet developed.

The MIDAS system is very flexible and can be expanded to accommodate any future expansion
into the Ted Williams Tunnel, Pradential, CANA Tunnels, and other areas. )t was designed in 2
star configuration such that each remote unit has a direct connection back to the master unit
without using any optical or RF splitters. This allows each carrier to sectorize the system
individually for their use without affecting the other carriers, and it provides an easy means of
interleaving the remotes for redundancy for Public Safety’s use.

monitoring and controlling the equipment. Several users cap.s s-the 5Yys

secarity levels, and the OMC can be accessed—viz 8 LAN or WAN utilizing Ethernet, 2 PSTN
phone line, or 8 wirelesspHoHE when used in conjunction with Etheret routers and Ethernet
odes, There is also 2 separate Local Maintenance Terminal at the headend for monitoring

and-controlling-the-squipmentlocally,

Coverage was designed in the public roadways at a minimum on-street mobile receive level of -
80 dBm or better. This level will ensure there is sufficient in-vehicle coverage while also
providing overlapping coverage between the remote units in case of equipment outages.

This proposal is based on using two side-by-side MIDAS dual-band fiber-based distributed
antenna systems. The wireless carriers would be divided between the two dual-band systems
with selected PCS and alt Trimking carriers on one half of the system, and the other PCS carriers
and 2] Cellular carriers on the other. The reason for the two systems is that the highest uplink
frequency for the cellular band is 1o close to the lowest downlink frequency in the frunking
band to effectively prevent feedback through the system. Separating the trunking and cellular

Mikom — Confidentiat snd Proprietary 4 Jasue 1.1 of 04 September 2002
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operations eliminates the potential for intermodulation problems. Instafling the antennas a
specific distance epart vertically and/or horizontally further isolates the trunking and cellular

gystems,
MIDAS System Description

In the MIDAS network, RF couplers, terminations, and coaxial cable are used o connect the
radio equipment to the MIDAS Master Unit at the head-end Jocation. In the Central
Astery/Tunnel Project, this location is the subbasement of Vent Building 6. There are variable
attenuators in the Master Unit for each radio equipment connection so that each carrier can be
optimally tuned to operate i the system. The radio equipment transmit (downlink) RF signal at
the head-end is converted to an optical signal by the master unit. The optical signal is
transported over single-mode fber to a MIDAS Remote Unit where it is converted back to an RF
signal, amplified, and then ransmitted using standard coaxial cable and antennas.

In the radio equipment receive (uplink) path, the received signal from the mobile is amplified
before being converted to an optical signal and transported back to the master unit location using
the same optical fiber. At the master unit, the signal is converted back to a RF signal and carried
via coaxial cable o the BTS. The following diagram ilinstrates this process.

MIDAS System Operation Overview

Remote Unit Mobile Phone

PG i To OMC

Wiketn - Ah Alsn Talscom Company

MIDAS System for One Remote Unit (Single Frequency Band is Shown)
The MII?AS equipment utilizes optical wave division multiplexing (WDM) at 1310 and 1550 nm
to gombme the uplink and downlink signals to allow ove fiber to be used instead of two, thus
saving material costs. Additionally, the equipment has an anto-leveling function that
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Alarm Message Description e
Optical RX alarm Optical receive faiture (16 input)
Optical TX alarm Optical tranmsit faildfe
Auto-leveling Optical loss has<hanged
Amplifier current DL1 Amplifier cufrent too high or too low
Amplifier current DL2 Amplifef current too high or too low
ALC alarm DL Oujpfit power too high
| ALC alarm UL  Hiput power too high
Temperature alarm | Temperature out of range
I2C bus failure e Internal commmnications bus failure
PSU12V e Power supply 12V failure '
PSU2B Y pd Power supply 28V failure
PSU mains d Power supply mains failure
Fan pd Fan out of order
External alafim 1 Option for supervision of external components
Externgtalarm 2 Option for supervision of external components
Exgefnal alarm 3 Option for supervision of external components
iExtermnal alarm 4 I Ke! neryis
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amtomatically levels the downlink RF signals present at the Remote Unit to ensure that each
operator i operating at the designed level. This eliminates the need to re-level the system as
new channels are added to it, and #t reduces the potential for interference between the carriers
since one can’t operate above the designed jevel. An antomatic threshold alarm (ALC) will
oceur if the transmit or receive Jevels are too high. There is also a fumction fo reduce the power
transmitted and received at each Remote Unit using built-in attenuators, which can be used to

optimize the network as a whole.

The MIDAS Master Unit and Remote Unit components shown in the previous drawing are
replicated for each remote unit in operation as part of the star configuration. This configuration
incteases reliability, as each Master Unit-Remote Unit set is separate from the other Master Unit-
Remote Unit.sets. A failure on one component affects only that set, not the others. There is no
single point of failure within the system.

. The Master Unit communicates with each Remote Unit using a 10.7 MHz supervisory signal that

is transmiittedfreceived with the wireless frequencies over the single fiber. This allows the
Remote Units to be accessed locally via the Local Maintenance Terminal (LMT) or remotely
using the SNMP-based Operations and Maintenance Center {OMC) software. The remote
connection to the OMC shall be accomplished using standard “always on” LAN connections.

¥,

and log alarms. Any zlarms are forwarded to the remotely located maintenance staff for ge
The LMT is aleo used to auto-setup the units zfter replacement to reduce mean timgAD repair
(MTTR). Up to four external alarms can be connected to the Remote Unit using-gimple relay
contacts to monitor other functions, such as the activation of a fire or floogk
following alarms are monitored in the MIDAS network:
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The MIDAS Remote Units can be mounted against a wall, attached to a pole, or located inside
another enclosure, such as a lamppost. Each MIDAS Remote Unit has a fan bousing with two
fans on top to control the temperature inside the unit. The fans sense the temperature inside the
unit and automatically adjust their speeds to cool the units as required. Power consumption is
reduced since the fans only operate as needed. Under most operational conditions only one fan
is required, only at extreme high temperatures are both fans required for operation. Under fan
failure conditions, each amplifier contained in the Remote Unit has an anto-shutdown to prevent

any damage to the Remote Unit.

MIDAS Dual-Band 808/1900 Operation

In & multi-operator environment, consideration must be given to the separation between the
celtular and trunking bands. The highest uplink frequency for the cellular band is 2 MHz from
the lowest downlink frequency in the trunking band, which can cause interference in any shared
system. Separating the tranking and cellular equipment is therefore required, and this includes
the antenna and coaxial cable used. Vertical separation between the trunking and cellular
antennas is generally more effective than horizonial separation becanse of antenna radiation
patterns, which put the maximum gain in the horizontal direction. 1900 MHz PCS systems can
operate with either the cellular or trunking band to create a dual-band system.

The proposed MIDAS system for the Ceniral Artery/Tunnel Project uses two dual-band
800/1900 systems to alleviate the cellular-tnmking interference issue. Up to four wireless
operators in each frequency band (for a total of 8 carriers) can use each system without the nesd
for additional equipment in the Master Unit. As there are only 2 ceflular and 6 PCS licenses, this
provides sufficient room for the current commercial licensees. In the case of trunking and Public
Safety, there are expected to be more than 4 radio cabinets to each Remote Unit, and the radio
cabinets can be combined outside of the Master Unit using off-the-shelf RF splitters fo provide
the extra connection points. The diagram shown on the next page illustrates how the 800 MHz
(cellutar or trunking) frequency is combined with the 1900 MHz frequency at the MIDAS Master
Unit.
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Wikom- An Allen Telecom Comparny

MIDAS Dual-Band Master Unit

The MIDAS Remote Unit nses separate amplifiers for each frequency band to allow for the
maximum power per channel possible. Each amplifier path also has a varisble attemuator
available fo individually tune the Remote Unit and optimize the MIDAS network as a whole or
in specific areas, such as near ramps. A duplexer recombines the frequencies to share the same
dual-band antenna. The diagram that follows shows how this is accomplished.
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MIDAS Dual-Band Remote Unit

The dual-band 800/1900 MIDAS equipment has 2ll of the remote monitoring and control
fanctions described previously, A specification sheet for the MIDAS equipment is included as
Attachment A, and Attachnient B is the specification sheet for the proposed 800/1900 multi-band
bidirectional antenna proposed. '

There are multi-operator MIDAS networks in Zurich, Switzerland; London, England; Cardift,
Wales; and Augsburg, Germany, currently using this technology. The system in London
includes 2 third-generation UMTS operator, and there are plans for adding 3G operators on the
Cardiff network. Previous generation dual-band MIDAS equipment is installed in San
Francisco, CA; Las Vegas, NV; and Los Angeles, CA, and Mikom has other shared systems
using its Jow-power BriteCell optical equipment in Atflanta, GA; New Orleans, LA; and a new
system under construction in Dallas-Fort Worth, TX.

MIDAS Capacity

The proposed MIDAS system for the Central Artery/Tunne} Project has been designed with the
following capacity at gach Remote Unit,

+ Trunking — 32 analog or iDEN channels
e Ceflular - 32 chammels (CDMA, TDMA, or combination of both)
e PCS--32 CDMA carriers and 24 TDMA/GSM channels

Sectorizing the Remote Units can accommodate additional chamnels and system redundancy.
For example, a carrier can begip service with a single sector of radio channels over a given
namber of Remote Units and then later allocate specific Remote Units 1o different radio groups
as shown in the following two diagrams to increase overall capacity in the Tunnels. This is
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accomplished by changing the RF splitters at the headend Jocation only. No access is needed at
the Remote Units.

Single Sector System “
h s
RU1 RUZ RU3 Ru4 RUS RUS
: P (:?»‘”w.é"*x "’«““ﬂ. LI &3&- ,@‘E’jw ‘e«%&ﬁé&&b Ry %4’ ]
i, ?.- HWWE{%“' R, “&‘_@:
Single Sector MIDAS System
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Multiple Sector System "

Multiple Sector MIDAS System

This type of flexibility has also been used to increase system relighility in case of radio
equipment outages. Interleaving Remote Units fed by different radio cabinets is a common
means of ensuring that service is available in the event of 2 radio equipment failure in the Public
Safety sector that utilize distributed antenna systems. This is shown in the diagram that follows.
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Interleaved Multiple Sector MIDAS System

Eveninally, a wireless carrier could use one radio cabinet per Remote Unit for capacity if needed.
For the purpose of providing consistent service to all of the wireless carriers on the system, the
carriers will be limited 1o a maximum of 8 MIDAS Remote Units per sector. Adding more than
8 Remote Units will negatively affect the uplink call quality in comparison to the other carriers
operating within that boundary. Reducing the number of Remote Units per radio cabinet can
improve uplink quality for a carrier.

Proposed MIDAS Performance

The proposed MIDAS network has been designed for a minimum on-street mobile receive signal
strength of 80 dBm or better. This level allows for effective in-vehicle coverage while
yminimizing the amount of equipment required. While the number of antennas and individual
coexial cable lengths may vary, a link budget for the system is included as Attachment C. The
worst-case scenario for the Remote Unit configurations is shown although the number of antenna
points per Remote Unit 2nd the coaxial cable lengths may very.

The Remote Unit locations and the link budget were created to provide overlapping coverage

hetween the Remote Unit antenna points. This ensures that there is still RF coverage inside the
Tunnel in the case of radio equipment failure.
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User Uplink | Downlink
lspD-1 46035 | 46535
lerp-2 460.45 | 46545
lens Tactica 46295 | 467.95
EMS Dispatch | 462.975 | 467.975
EMS-4 463.075 | 468.075
EMS-5 4631 | _468.1

s-8 463.175 | 468.175
BPD Area A 470.7875 | 473.7875
{BAPERN 470.7875 | 472.7875
laro1\ 4834625 | 486.1625
gFD2 \ 483.1875 | 486.1875
F&a N\ 483.2125 | 486.2125
BED4 483.2375 | 486.2375
IMeTA \\ 483.5625 | 486.5625

Ivobile Data-1 _\ | 808.6375 | 851.6375

[Mobite Data-2 ¥ 808.5625 | 853.5625 |
lvspampc1o w7125 | 8567125
iMsp-2MDCS 837375 | 856.7375
iMSPaMDC-8 8129875 | 857.9875
IMspampe7 844,705 | 850.7125
lwsp-smpcs 814.962% | 850.9625
IMDC-5 514.9875\ 850.9875
moc-4 815.7125 | \860.7125
MDC-3 815.7375 | B30.7375
iMoc2 815.9625 | 260\9625
toc-1 - 815.9875 | 860.9875

inferagency Call-in_| 821.0125 | 866.013%
linteragency Tact 1 1 821.5126 866.5125\
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Fop—ihe-~Publie~Safeiy sareangedfmetie—_80--blEg—baRt—tR o aGoR ORISR0 Policay
Metropolitan District Commission, the Interagency Call-In and Tact 1, and the Mobile Dpfa
Terminal can be added to the trunking side of the proposed MIDAS system with no additional
equipment required for the Remote Unit or Master Unjt. Only interconnection equipment
between the radio cabinets and the Master Unit would be required, and the MIDAS Remote
Units could be interleaved between the radio cabinets as previously described/ For the
frequencies shared by the Massachusetts State Police and Metropolitan District Copfrnission, it is
assmmed fhat they also share radio cabinets in order to not intentionally interferevith each other.
The average ink budget for 800 MHz Public Safety is enclosed as Attachmen

With respect to the Public Safety services in the 450 MHz frequency bagd, Mikom proposes to
use its MOR200X product as an option for the proposed system. Theee optical repeaters are 2
proven product for TETRA/Public Safety in other parts of the world,/Due to the large duplexers
required, at least two units would be required at each equipment Jécation, one to cover 460.35-

463.175/465.35-468.175 and one for 483.1625-483.5625/486.1625-486.5625 services. The units
would require 2 fibers to each, although they would share the sfime antenna.

For the Boston Police Departiment (BPDYBAPERN servides in the 470.7875/473.7875 channel,
2 third unit could be added although a second antenna Would be required to isolate the downlink
468 MHz channels from the uplink of the 470 MHz gHannel. Given that BPD has other channels
available in the 460.35-463.175/465.35-468.175 MHz range, this may be an nnnecessary option.

Given the high expected mobile receive levels/rom mounting the equipment in the same MIDAS
Jocations, a small omni-directional antenna j recommended as the additional antenna gain from
directional antennas is not required. A gdpy of the data sheet for the MOR200X is attached as
Appendix D, and a data sheet for a typical omnidirectional antenna is attached as Appendix E.
The link budget for 450 MHz Pyblic Safety is enclosed as Attachment F. Although 40
equipment Jocations are included this proposal, the number used for 450 MBz Public Safety
could be reduced with 2 lowereg/mobile unit receive signal strength intensity (RSST) level while
still providing redundant radje coverage. More information about the Public Safety systems is
needed fo determine exactly how many equipment locations would be required for the final
system design. '

The diegram on the next page illusirates how the 450 MHz system would incorporate
recundancy in the/ystem design by interleaving the radio cabinets between the remote units,
Groups of eight femote units would be made fo reduce the amount of equipment required while
also achieving/a balanced link budget. This set-up would ensure that radio coverage would still
be availablen the tunnels in the event of a radio cabinet failure. This confignration would apply

to both 450 MHz systems as described in the previous paragraph although only one group is

G
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each Regfote Unit using a 10.7 MHz super®

wirelese frequencies over the fiber cables. Th¥ allows the Remote Units to be accessed locally

or refhotely using the Operations and Maintdnance Center (OMC) software. The remote

cophe omplished with a PXTN phoneline, and the Master Unit is set up to
. e-flete = hedut.
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Muy alarms are forwarded to the remotely located maintenance staff for action. Up to %
Nrnal alarms can be connected to the Remote Unit using simple relay contacts igfionitor

50 MHz Public Safety services, Mikom proposes that the MaSsachusetts Tumpike
Authority provide the radio cabinets and combining network for the arious 150 MHz systems
for each MIDAS equipment location (40 in all) under their exigtiig contract agreements with the
Myufacturers. These radio cabinets would petutilize the fiber backbone, and they

equipment locations\are incladed in this propogak the number used for 150 Mz Public Safety
could be reduced with\s lowered mobile unit“feceive signal strength intensity (RSSI) level while

needed to determine exa; 3 y equipment locations would be required for the final
system design.

Alternatively, the 15 . services could be incorporated in the AM/FM Rebroadcast system
although that deSign is not includedNjp this proposal. Mikom does not manufactare equipment n
M7 range so no OMC has been included in this option. However, the external alarms

Proposed Installation Details

For the Central Artery/Tunnel Project, there are estimated to be 40 remote equipment locations
and ope master wnit system located in Vent Building 6. The specification sheet for the MIDAS
equipment i¢ included as Attachment A, There will be 6 single-mode fibers at each equipment
location, one for each MIDAS dual-band Remote Unit and 4 for future growth. If the
Massachusetts Turnpike Authority desires to add 450 MHz services to the system, then4 1o 6
additional fibers would be required depending on how many units would be required at each
location.

In Vent Building 6, there will be a secure equipment area housing the MIDAS Master Unit and
the various RF combiner networks for each carrier. The wireless carriers will be linked to the
MIDAS equipment area using %™ coaxial cable mounted in cable tray attached to the overheads.
These cables will terminate in a bulkhead rack with RF connectors in an arrangement similar to
what are nsed on shared tower systems. -This is designated as the “Meet Me” point on the system
drawings.

The other side of the bulkhead rack will be the secure equipment area where each carrier’s radio
cabinets (or sectors) will be split according to their desired configuration. The ancillary
equipment to accomplish the configurations will be housed in an enclosure used exclusively for
that carrier. Smaller RF cables will run from each carrier’s enclosure to the appropriate Master
Unit cabinets vsing overhead-mounted cable tray. All cables will be labeled to facilitate
troubleshooting and future changes to the system. The Master Unit will have an minterruptible
power supply to provide for up to 2 hours service after power 1s lost.

Mikom ~ Confidential and Proprietary 6 Issue 1.1 of 04 Sepiember 2002
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Fach MIDAS Remote Unit will be mounted against the wall in either the Utility Rooms or in the
Cross Passages with 2 Remote Units in each location (1 PCS/Cellular, 1 PCS/Trunking).
Uninterruptible power supplies will be provided at each equipment location to provide backup
power to both remote units for up to 2 hours. Each Remote Unit will serve one to three bi-
directional antermas mounted inside the tumnel using %" cosxial cable, depending on the
location. The RF splitters used to extend coverage from one Remote Unit to more than one
Tunmel will be secured and waterproofed. The specification for the proposed antenna is included
as Attachment B. There are a total of 40 equipment locations and 69 antenrna locations, and
these locations are included as Attachment G.

Access for the coaxial cable from the equipment room to the tunnels will be accomplished by
core drilling through the Tunnel walls. Additional construction details are available on the
preliminary system design drawings, and the final equipment jocations and installation details
will be submitted for approval prior to building the network.

Remote control and monitoring of the network will be done from the existing Maverick
Construction Corporation Network Operations Center using the MIDAS OMC software.

Mikom znd Maverick Construction Corporation will work together to turn-up and commission
the network, Baseline signal levels will be recorded for all carriers, and a baseline drive fest
through the tunnels will also be performed. Mikom will be responsible for connecting each
carrier to the network, including providing the initial interconnection equipment required. There
will also be an annual inspection of the network to ensure it is operating properly.

Additienal Information
Public Saf 1 Related Authority 1

e proposed 800/1900 MIDAS solution includes the Authority’s and other agencies’” publi
safSbytwo-way radio systems in the 306-821/851-866 MHz frunking bands withg
modificatior, or additions to the proposed MIDAS equipment. The radio cabi can be
connected to stern in the same manner as the commercial wireless carrisss and monitored
remoteiy.

Mikom does manufacture and § rt technologies in the 4 Hz ranges and has provided an
option in this proposal to provide equipment for that fréquency band. Although 40 equiprment
locations are included in this proposzl, th bef used for 450 MHz Public Safety could be
reduced with a Jowered mobile it rec/eb%]gn%szf‘?gth intensity (RSST) level while still
providing redundant radio covera, is option Tisludes an OMC for remote control and
monitoring the system.

Mikom does not fifacture equipment in the 150 MHz range but support them and bas
provided an p&lﬂ in this proposal to provide radio coverage for that frequ band. Similar to
t!:?(l/l(.m;., the number of equipment locations could be reduced with a loweted. mobile unit
rec@ive signal strength intensity (RSSI) level while still providing redundant radio coveragg. No
OMC has been included in this option althongh the external alarms available on the 45
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System Interference

The proposed MIDAS solution will not interfere with any CA/T Project equipment or the
operation of the CA/T Project systems.

Mutual RF Interference Study

Based on our experiences around the world, Mikom does not anticipate any interference
problems between the Public Safety two-way radio sysiems, the AM/FM Rebroadcast Radio
systems, and the proposed 800/1900 MIDAS network for several reasons:

1. The Ticensed frequency bands are allocated to reduce potential for. interference in
mmcontrolled environments. As long as the AM/FM Rebroadcast radio systems operate
within their designed transmit power levels and the two-way radio systems operate with
some separation between channels, there should be no interference between the systems.

2. The MIDAS solution is based on a star-configuration where each Remote Unit has an
individual Tink back to the Master Unit. 1If the network were a cascaded bi-directional
amplifier system where each remote was directly connected to another remote, then there
might exist the potential for intermodulation products to build up through the cascaded
chain of amplifiers. With a star configuration, this is not possible.

3. The auto-leveling fonction of the 800/1900 MIDAS equipment keeps the power levels of
each of the carriers on the system at the same levels to prevent intermodulation products
from forming. The automatic threshold controller (ALC) will also send an alarm when
the transmit or receive power level is too high at the Remote Unit.

If Mikom is the Selected Vendor, then Mikom will contract with Comsearch to conduct a
Mutual RF Interference study as required in Section H-A of the RFP. Comsearch is 2
division of Allen Telecom and is weil recognized throughout the wireless industry for their
expertise in performing intermodulation and interference analyses. Comsearch uses ComSite
Plus, a computer program by Douglas Integrated Software. The potential interference
mechanisms that are examined are: Trapsmitier Intermodulation, Receiver Intermodulation,
Transmitier Noise, Receiver Desensitization, Harmonic' Interference, and . Spurious
Interference. Mikom will.work with the carriers and Comsearch to resolve any predicted
interference or desensitization problems and present the final solution to the Authority. The
fult study is estimated to require 30 days to complete.

Evaluation Plan

Mikom will add each wireless carrier to the MIDAS system to ensure that the desired
configuration is achieved, the optimal RF levels are set, and to verify the proper operation of the
system. Although unlikely, if interference is present, Mikom will take the necessary steps to
eliminate it, including bringing in additional expertise from other Mikom offices around the
world. Mikom's portfolio of tunnel systems includes the Ted Williams, Sumner, and Callahan
Tiunnels in the Boston area alone. Mikom also has tunne} systems around the world with systems
in Berlin, Munich, and Hanover, Germany; Sentiago, Chile; Vereina, Switzerland; Monaco,
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France; San Francisco Municipal Transportation Authority, and the Washington Metro Transit
Authority; to name just a few. We are very familiar with the unique environment inside tunnel
gystems and have the expertise to resolve any issues that arise.

Accommodation of Future Expansion
The proposed MIDAS system allows for expansion on many levels:

1. Capacity- The system was designed for the current needs of the wireless carriers and their
enticipated growth so those additional channels can be added without baving to re-level the
entire network, We have also included extra fibers throughout the system for additional
MIDAS equipment if it is needed beyond the anticipated demand or for new services, and we
have included the costs for that equipment in the Projected Operation Costs. -

2. Technology- The system is capable of handling all - current wechnologies in the licensed
frequency bands and 3G technologies, such as W-CDMA/UMTS and CDMA2000. A 3G
UMTS operator is already using the MIDAS network on Oxford Street in London, England.

3. New Technologies- Extra fiber is Jocated in every equipment location to accommodate new
technologies that can’t be included in the proposed MIDAS equipment and would be
installed as stand-alone systems. Mikom's research and development team is constantly
developing new ways fo incorporate new technologies into our portfolio of products, We
have also included an estimated cost for adding new technologies in the Projected Operation
Costs.

4. Physical Space- The secure equipment area in Vent Building 6 includes extra room for
adding additionz] Master Unit cabinets or other headend equipment for new services. The
MIDAS Remote Units have a relatively small enclosure for the power available and will be
mounted against the walls inside the Utility' Rooms to facilitate room for additional remote
equipment.

HVAC System

The MIDAS Remote Units have an IP67/NEMA 4 enclosure with built-in fans to control the
temperature. The fans automatically adjust thejr speeds fo regulate the temperature and
minimize power consumption. The MIDAS Master Unit is a secure equipment cabinet that only
requires the outside temperature to be less. than 40 C/104 F. Similar to. most outdoor radio
equipment cabinets, the Master Unit does not require additional ventilation as Jong as the outside
temperature can be maintzined, and initial calculations indicate that additional ventilation is not
required in Vent Building 6 for the MIDAS system. Formal calculations for the rejected heat of
the equipment will be provided in the design drawings submitted for final approval.

Energy Efficiency

The MIDAS equipment is energy efficient when compared to similer products available in the
market. The Remote Units use 350 W per unit and the Master Unit 15 W per Remote Unit plus
the power for a local PC. For the proposed system, the power consumption is less than 15006 W
in Vent Building 6 and 700 W at each Remote Unit equipment location.
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Monitoring and Control Capabilities

The proposed MIDAS system will ‘utilize Mikom’s OMC software and Maverick’s existing
Network Operations Center. The OMC software and the Local Maintenance Terminal allow
technicians to set all system settings and retrieve alarms either remotely or locally. There are no
field-replaceable parts in the Remote Unit. In the case of failure, the units will be swapped out in
whole and sent to the Mikom factory for diagnosis and repair. There are field-replaceable units
in the Master Unit, which can be repaired on site. Spare parts will be stocked for both units to
minimize troubleshooting and MTTR. The estimated MTBF on the equipment is approximately
10 years so there are generally few failures over the lifespan of the equipment.

Technicians are available 24x7 every day of the year to respond to alarms, and Mikom staff will
be available to assist with recurring and more complex issues.

System Redundancy

Redundancy has been designed into the system on several levels,

1. Each Master Unit-Remote Unit connection is unique so that a failure in one part of the
system does not affect the other parts.

7. The system has been designed to provide continuous coverage and overlap between the
antenna points. In the case of an equipment failure on one part of the system, coverage is
degraded to a still-usable level while repairs are carried out.

3. The Master Unit and Remote Units are supported by up to 2 hours backup power in case of
an elecirical outage.

4. The Remote Units can be connected via the Master Unit to the radic cabinet in any
configuration desired by the carrier. In the case of 800 and 450 MHz Public Safety, these
connections can be made to provide coverage inside the Tunnels in the case of & radio cabinet
failure through the use of interleaving.

5 Under normal conditions, only one fan inside the Remote Unit is required for cooling, and
the second fan can be considered redundant except under extreme heat conditions.

6. There are 4 external alarms on the Remote Unit that can be used to provide redundancy for
other Central Artery/Tunnel systems, such as the activation of fire or flooding alarms in the
areas where there are Remote Units located.

it is also possible to make the system fully redundant by constructing 2 second Master Unit
equipment location, installing separate electrical feeds for all equipment locations, running the
fiber runs along different paths, and duplicating the remote equipment. This is included as a
separate option in the System Costs and Operation Costs forms. The wireless carriers on the
systemn would also have to duplicate their radic cabinet equipment for the system for full
redandancy. '
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Attachment A — MIDAS MMRS8006/1900
Equipment Specification Sheet
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PRELIMINARY DA NI A

Mixom MuLTi operaTor RemotE - MMR
Dualband Optical System 800/1900

The MMRS800/1900 is connected fo a central master unit through optical fiber fines.
Specific custom designs for lamp poles, wall mount, below ground are avaitable.

Remote control and Alarm handiing

Mikom's MMRS800/1800 multi operator remote unit has a simple alarm and control
mechanism that may be interfaced locally at the master unit {co-iocated with the
BTS) or remotely at an OMC.

The master unit has three functions. It produces contact relays that may be directly
connected to the anciliary alarms on BTS, #t communicates to an OMC and ithas a
local maintenance interface.

The MMRS00/1800 is an inteligent system. Setup is simplified and functional
operation is guaranteed through the use of a8 measurement receiver aftached 1o the
output port of the remote unit. This receiver provides output power and quality
measurements to set up and monitor the system for optimat operation as defined
helow.

MMRS00/1900 is virtually maintenance free.

- Sraall form factor and high power

- Easy to install due to light weight
and small dimensions

- Invisible mounting possible
(for example inside lamp poles)

- Efficiency with all commonly used
communication standards

. Single and muiti-operator use

- L.ow power consumption

MIKOM-US * 108 Rand Park Drive * Gamer, NC 27429 * USA * Tel, +1 {919) 7712570
Fax +1 (919) 771-2360 * emaik: Mikom_us_sales@allentele.com * http:/fwww. mikom.com

Wikom resarves tha fight o changa this specification without notice © 2002 Mikem 01/02 MWR 800/1800 Rev. ¢




PRELIMINARY

AN ALLEN TELEGCOM COMPANY

Mixom MuLti OperaTor REMoTE MMR

Dualband Optical System

800/1900

ELECTRICAL SPECIFICATIONS MMR800/1800
AC power
Mains power 110 VAC; 240 VAC or 24 VDC
Power consumpfion 360 W

INTERFACE SPEdiFICATIONS MMRB00/1200

BTS interfaces
Number of connectors per band up {0 4 duplexed porls
input power 33 dBm typ.

(up 1o 46 dBm with UL performance degradation)

Antenna port
Connecior N female
Cuiput power see band specification
Optical link
Connectors SCIAPC 8°
Tx outptt power {opt.) 0to 7 dBm opt.
Tx input power (&l.) 0 dBm max. composite
Rx input power {opt.) +7 4Bm max.
Opt. link budget Qo 10 dB opt,
Opt. refurn loss 45 dB min.
Fiber type Single-mode 8/125um
SYSTEM SUPERVISION MMRS8G0/1900
Control commands RF off
exiernal control ports
Control cutput data pilot power
. composite output power
Alarm ouiputs summary alarms
PSU failure
over power failure
over temperatures faflure

external alarm contacis

MIKOM-US * 108 Rand Park Drive * Garner, NC 27429 * USA * Tel. +1 (918) 7712570
Fax +1 (319) 771-2360 * email: Mikom_us_sates@allentele.com * htipiMww.mikom.com

Mikom reserves the right 1o change this specification without notice
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AN ALLEN TELECOM GOMPANY

Mikom MuLTi operaTor Remote MMR
Dualband Optical System

800/1900

£00 MHz section MMRS800/1900
Downlink
Freguency range B869-804 MHz (AMPS) or
8651-869 MHz (Trunking)

RF output power (dBm/cartier) Analog TDMA COMA IDEN

4 Carriers 26 31 28 26

& Carriers 23 28 25 23
18 Carriers 20 25 22 20
32 Cayriers 17 22 19 17
intermodulation < - 13 dBm and ~45 dBc spec.regrowth for CDMA
System gain depending on BTS power
Uplink
Frequency range B24-849 MHz (AMPS) or

806-824 MHz (Trunking)
SensiHivity -145 dBmyHz {up to 4 Remote units per secior)
input ICP3 - 20 dBm :
System gain depending on BTS DL power
1900 MHz section MMRB800/1900

Downlink
Frequency range 1930-1990 MHz
RF output power (dBmy/carrier) GEM TOMA CDMA

4 Carriers 30 31 28

8 Carriers 27 28 25
16 Carriers 24 25 22
32 Carriers 21 22 19
intermodulation distance <. 13 dBm and ~45 dBc spec.regrowth for COMA
System gain depending on BTS power
Uplink
Freguency range 1850-1910 MHz
Sensitivity - 450 dBro/Hz (up to 4 Remole units per sector)
Input ICP3 -20dBm
System gain depending on BTS DL power

MIKOM-US * 108 Rand Park Drive ™ Gamer, NG 27429 * USA * Tel. +1 (919) 771-2570

Fax +1 {919) 771-2360 * emall:

Mikom_us_sales@allentele,com ” hitp:/fwww.mikom.com
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PREL]MINARY ' AN ALLEN TELECORM COMPANY
Mikom MuLTi OperaTor REMoTE - MMR
Dualband Optical System .800/1900
Environmental and safety MMRS800/1900

Environmental and safety agcording to ETS 300019 (European
Telecommunication Standard); see also
‘Environmental and Safety’ leaflet for MIKOM
indoor cell enhancers. '
Operating temperature:

, Normal temperature range: + 5° C to + 40°C;

Low temperature fimit -33°C '

_High temperature {fimit +50 °C

Ingress protection P67

Al data Is subject to change without noticet

MIKOM-US * 108 Rand Park Drive * Gamer, NC 27429 Y USA * Tel +1 (818) 771-2570
Fax +1 (919) 7712360 * email: Mikom_us_sales@allentele.com * hitpifwwiw.mikom.com
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PRELIMINARY

VT

AN ALLEN TELECOM COMPANY

Mikom MuLTi OperaTor Remote - MMR

Dualband Optical System

800/1900

MECHANICAL SPECIFICATIONS”

MMR800/1900

Property Dimension Additional Information

Height 327" (83.1 cm) |Outdoor findoor mounting

Width 6.1 (15.6 cm) |Spacing required: 2.0° (50 mm) around
‘ ' unit, do not block air outiet ,

Depth ' 5.8" (14.8 cm) ‘ :

Weight ~0.1 Ibs (20 kg)

*With mounting brackets
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PRELIMINARY MIKOM

Mikom MuLTi OperaTor REmotE MMR
Dualband Optical System 800/1 900

DESIGN PRINCIPLE MMRS60/1900
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Type 5029

Wide Band Microcell Antenna
Indoor & Outdoor

2G, 3G and TETRA

Type Namber: 5029 600

A useful direciional Microcell “‘Sharks Fin' antenna that
gives very good perfermance over all currently used bands,
including 3G UMTS and 800MHz TETRA systems.

Gain (max) Sk dBi
Power H W
VEWR 2:1 maxinmm, 1.5:1 over of 95% of the
band
Polarisation Vertical
Horizontal Beamvwidth Typically 115°%, -3 dB poims
205%, -10 4B points
Fromt to Back Ratio 16 dB below bearn maximum
Typical Radiztion Pattern (1L Plane} - -
Elevation Bearawidth Typically 70" -3 dB points
125" . 10 dB points
Lightning Protection Direct grovnd all conductive
components
Impedance 500
Terminations 500 pun RG303 cable

White jacket terminated in *N° socket

A Aty are DO el

Material ~ABS

Colour White
Dimensions 282 x 85 x 182 mm
Weight 0.5 ke
Wind Loading 70 7 maximum @ 160 km/hour

General Antedna Information 5

Mounting Accessories: ASCII format radiation patterns are
Screws supplied for mounting on availzble npon reguest.
flat wall. Optional brackets for

pole mounting 48 to 115 mm
using bracket and metallic clips.

warfY IR ocorve the right to modify or amend any antenna or specification without prior netice

Jaybeam Limited MAT Equipement
Ruiherford Drive, Park Farm South, Wellingborough, 17 bis, rur du Chemin Vert, 94100
PMarthamp hire, NNB 64X, Englend Saint Maw Des Fosses, Periy, France
Tel: +44 (1) 1933 408408 Faxt +44 (0} 1933 408404 Telr +33 (0) 1 55961010 Faoe:+33 {0} 1 55960160

WWW. Laybesrm.co.ok WwWW.matequipement.com
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Attachment C — Average Link Budget
for 800/1900 MIDAS Central
Artery/Tunnel Wireless Proeject

|Panmmtm' 800 850 1045 B8 1045
' Trunking TOMA TOMAGEM COMA coma |
{32 channetsy | (32 channels) | (24 ehannets) | (32 channalg) | (32 chennels)
3040 30.00 3000 2300 20
140 100 109 £.20 020
0.00 .00 000 000 0.00
3600 30,00 2000 7300 2300
.00 100 160 020 .40
A74.00 174,00 ra0n | ot7anp | 17400
300 300 ] 30 300 300
15.00 15.00 1500 1650 15.00
55,00 A5E00 | 15600 ASE00 b0 |
200 .00 800 _ 7.00 7.00
.77 477 5301 097 0,87
0.00 000 000 800 -8.00
A0z 10223 0388 5603 -96.03
13723 13223 12388 119,08 193 ]
POWHLINK - — —
Remate Liplt T (B} *ERS Only for COMA 1780 200 2200 _1p00 900 |
Remote Lok TX (Wats) 005 .16 0,18 .08 0.08
Sphtter Lots 470 470 470 470 470
nemcte Linkt Average Coax Lenth (7] 120.00 12080 120,60 120,00 120.60
Remaoto Unit Average Goax Loss 288 386 Y- -3.85 482
Remgtz Uit Amenna Galn (dBf 500 £00 650 5,00 £.50
Remots Unit EIRP (dBrm) 1344 1844 18.98 1844 1598
Remute Urit EIRF (Wl 002 o0 0.08 0.03 0.04
Nolse Pows Spectra Dens
XT (dBrm/Hz) 174,00 474,00 47450 A7400 A74.08
nterferenoe: Margn {dB) 3,00 300 200 .00 2.00
Hgndset Notse Flgure fdB) .00 8.00 890 8.00 8.00
eferpnce piE noise power spECirel dansity {dBm) 163,00 G300 -163.08 -163.00 63,00
SNR 048 or EbNo 7 8 980 8.00 .00 750 7.00
Sectal Barwidth diz] a7 477 - b7 oy
b inimum, Stonl Level ot Handset (dBm) R T 0823 . -100.99 95,03 95038
savienm Allowable Dowrlink Pataloss (fBmy_ 1 19893 w2 12209 11408 403
Madmum Allowsble Uplink Pathipss {dBm) grs) 132.23 123,09 118.08 118.03
Adifitionad Losses .
Loss {48 80 -1.00 -1.00 100 1,00
Vehicle Penstration Losses {dB) -5.00 200 800 800 200
Faxt Farde Margin (dB) 4,08 4,00 400 490 -4.00
Slow Eade Margin {28} 500 500 500 500 -5.00
Distance from Resnote Uni {m) 800.00 800,00 800.00 £10.00 800,00
Fron Sopce Path Loss from Rernote Unlt (d98) 7827 J8ED £5.99 7860 88,09
5t Path Lnss for Distans from Resmote Upkt wiosses) | 96.27 93,80 103,89 9580 103,80
ed Moblle Unit RSS! {dBm) £3.00 R0 -85.80 51.00 £E.00
on-strevt Expected Mabile Uit RSS! (dRm) 500 -70.00 77.00 73,00 -80.00
{* Assumes PPS 20% Totat Power Available
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AN ALLEN TELECOM QORMPANY

OPRNCAL REMOTE UNIT

WIDE\BAND IN UL AND DL MOR200X

400 MMz Applications

The optical Reinote Unit MOR200X is a wide band repeater, which bx»d:recuon ity
arnplifies signals Between mobile stations and a base station in a 400 Mz network p mg
optical fibres for iferconmection to a Master Unit(*). This enables radio coyp fage in
regions where satisfachqry quality of communication is not available.

The Remote Units can be gontrolled remotely via the corresponding Maser Units by using
the optical fibres. This can\be achieved by means of several devicey {'VT 150 terminat /
modem / cross connect) comnected to the Master "Unit. The @ésign of the fepeater
comprises 2 large number of functions, which the operator ay monitor via terminal
emulation program or the MIKOM OMC software platform” An easy to understand and
fast to Jearn cormmunication languhge supports the operafor to query status reports from
the repeater or to change settings. 4

2 g

{*) Special sets of datasheet are available forWaster Unit configuration.

« Remote control via Master Uhit

+ Small size and weight
Less than 51 litres

» Built in tést equipment

s Easy and fast to install and
to upgrade

MIKOM GmbH * Industriering 10 * 86675 Buchdorf * Germany * Tel, +49 (03 909% - 69 0
Fax +49 (0) 9099 ~ 69 31 * email: sales@mikom.com * hitp://www.mikom.com

@ 2001 Mikomn 08/01 MOR20OX Rev.7
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AN ALLEN TELECOM GOMPANY

PTICAL REMOTE UNIT
£ BAND IN UL AND DL

400 MHz Applications

MOR200>

&%LU]?PECIFICATIONS

ELEC MOR260X

Frequency range\UL: 380 to 385 MHz or 385 to 390 MHz or
410 to 415 MHz or 415 10420 MHz or
450 to 455 MHz or 45540 460 MHz
463,925 MHz to 464,775 MHz

Frequency range DE: 390 to 395 MHz 0y/395 to 400 MHz o
420 to 425 MHz4r 425 to 430 MHz or
460 to 463 or 465 to 470 MHz
479.050 to 479.900 Mz

Gain . |UL:50dB/typ.; DL: 60 dB typ.

Gain setting range . 130dB ifsteps of 2 dB

Tolerance per gain step N\ | 20408 max.

Gain variation

over normal operating temperature }{3 dB
over extreme operating temperature /| +2:0 dB

Tolerance of gain ever full bandwidth /4 1£2.014B max,

Delay 0.6 15 miax., < 0.5 ps typ.

Far off selectivity / 50 dB min

1CP3 DL |2 62 dBm @ Meax.gain

Output power DL (@ -36 dBoyIM 29 dBm typ. per'sarrier @ 2 carriers *
27 dBm min. per cwrier @ 2 carriers **

Noise figure UL @ myﬁn 7 dB max., < 6 dB typy

ALC threshold 8 dBm typ. unless otherdyse specified
32 dBm typ. uniess otherwise spevified

Return loss /7 15 dB min.

Power supply 230 Vac /50 Hz
Option: 110 Vac / 50 Hz; +24 Vd; - 48 Vde

Power consyfaption 200 W max.

Built in tegf equipment Current monitor, temperature AN

Enviropfnenial and Safety Specifications | see seperate Jeafiet for MIKOM outdoor sel}
enhancers according to ETS 300 019,

%rma! temp, range: + 5¢ C .. +40°C
@ extreme temp. tange: - 33°C .. 3 50°C

All data is subject to change without notice!

MIKOM GmbH * Industriering 10 * 86675

Buchdorf * Germany * Tel. +49 (0) 5099 -69 0

Fax +49 (0) 9099 — 69 31 * emaik: sales@mikom.com * http:/ferwrw, mikom.com
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APt ALLEN TELECOM COMPANY

OPYICAL REMOTE UNIT
WIDE BAND IN UL AND DL

MORZO(%

400 MHz Applications
OPTICAL SPECIFICATIONS MOR200X
Max. allowed optical Joss Master / Remote i0dB *
Required opticalretarn loss 45 dB /
* optical loss up to 12 dB, with slightly degraded performance
MECHANICAL SPECIFICATIONS OR206X

The MOR200X is availabléy

G-vabinet with spacer and cove)

the G-cabinet with spacer and coybr.

Height, Width, Depth: A 535 x 441 x 208
Volume Ay < 51 lifres
Weight AN apppbx. 35 kg per unit

X B

MIKOM Gmbi * Industriering 10 * 86675 Buchdorf * Germany * Tel. #49 (0) 9099 - 69 0
Fax +49 (0) 9059 — 69 31 * email: sales@mikom.com * httpi/fwww.mikom.cotn




AN ALLEN TELECOM COMPANY

TICAL REMOTE UNIT
WIBE BAND IN UL AND DL MORZO/OX

400 z Applications

DESIGN\PRINCIPLE MOR260
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MOR200X

4 external alarms can be monitored vidythe
repeater software

-

MIKOM GmbH * Industriering 10 * 86675 Buchdorf * Germany * Tel, +49 (0) 9099 - 650
Fax +49 (0) 9099 — 69 31 * email; sales@mikom,com * http:/Awww.mikom.com




Maverick- Mikom CA/T Wireless Project
de-ttrchnrent—E = -P-r-o-p-o-s=e-d
] » L z

P bti-e—S-afety

Mikom — Confidential and Proprietary 25 Issue 1.1 of 04 September 2002




i

ASPR7490

.
Low profile 34 inch (19.1 mm)

fole roofiop mount, with cable.

Broadba i - designed to match wide frequency-ranging

‘"‘é

Durable —Yarge, heavy duty stainless steel spring and whip assyfe
Jong, troublefree perfannancc in mgged operatmg environmeniy

. Professional Quality, Low Proﬁle Mount
\, Broadband Quarter-wave Antenna

Model
ASPR7490 Series

¥, radio equipment

Electrical
Frequency Range
Gain

VSWR

Power
Bandwidth

impedance
Mechanical
Whip Material

Whip Length
Spring Material

16-3/8 inches (41.6 lowest frequency
Siainiess stecl

Tefion™ "

17 £t (5.2 m), RG-38/U whezfumished
Avatiable separately

Component Combinations

To Create
Trunk Lid Mount Antenna

Mdgnet Mount Antennia__| ASPR7495 Antenina and K-220 Moyt

nap-in Mount Antenna | ASPR7495 Antenna and KL768 Mouhy|

Antenna
Mounting
Oplion

ASPRT495
Low profile or Motorola
conversion — o cable.
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Maverick- Mikom CA/T Wireless Project

189
Trunking
{14 chapnela)
30.00
1,00
.00
%0.00
1,00
A7a00 ¥ 17400
sop Sl aoo
1500 £ 15.00
-156.0b 16600
SNR 948 a.40 .00
Spegial Bandwigih (t’:\i) dhrr 44,17
Processing Gain fuon 0.00
i to Unk (dBm) £y 10223 |
4 13228 13523
il poy
/ 17.00 23.00
i 0.05 0.20
Splitter Loss Vi 470 -4.70
Ramete Linit Average Coax Length {ft) \ / 120.80 120.00
Remote Unit Average Coax Logs X -3.86 2.78
Remote Unit Artannis Gain {dBi) X / \ 0.00 0.00
Ramats Uni EIRP (dim) £\ m 18,62
Remole Un? EIRE (Watls) £ A 8.0 004
Nevisa Power Spackal Density f \
KT (dBmz) i N i arane 17400
hiterfasence Margin (dB) / 3.80 3.08
Handsat Nefss Figure (B} N 800 8,50
Iinterferance plus noise pcvwe,"'[:gpemrai density (dBm) \-153.00 ~163.00
: .00 8.00
M7 4395 |
102z .110.02
1262 133.02
132,29\, 135.23
1,00 ~1.00
8.00 -8.00
4.00 N4.00
-5.08 -5%?
300,00 sdv.on
78.27 72
96.77 81,2
-58.00 -76.00
&n-sireot Q:pec!ad Maobile Unﬁ RSS! (dBm} 8000 -68.00 \
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